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(54) WIRELESS CHARGING METHOD, DEVICE, AND SYSTEM FOR ELECTRIC VEHICLE

(57) The present invention relates to the field of au-
tomotive technologies, and provides an electric vehicle
wireless charging method, an apparatus, and a system.
A wireless charging station (101) can charge an electric
vehicle (100) according to a charging request of the elec-
tric vehicle (100) and charging permission of the electric
vehicle (100) prestored on the wireless charging station
(101), so that resources of the wireless charging station
(101) are maximally used, and resource waste of the
wireless charging station (101) is avoided. The electric
vehicle (100) wireless charging method includes: receiv-
ing, by a wireless charging station (101), a charging re-
quest sent by the electric vehicle (100), where the charg-
ing request is used to request the wireless charging sta-
tion (101) to wirelessly charge the electric vehicle (100)
(S105); determining, by the wireless charging station
(101), that the charging request matches charging per-
mission of the electric vehicle (100) prestored on the wire-
less charging station (101) (S106); obtaining, by the wire-
less charging station (101) according to the charging re-
quest, a charging configuration parameter corresponding
to the charging request (S107); and wirelessly charging,
by the wireless charging station (101), the electric vehicle
(100) based on the charging configuration parameter

(S108).



EP 3 552 859 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This application claims priority to Chinese Patent Application No. 201611242714.9, filed with the Chinese Patent
Office on December 28, 2016 and entitled "ELECTRIC VEHICLE WIRELESS CHARGING METHOD, APPARATUS,
AND SYSTEM", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the field of automotive technologies, and in particular, to an
electric vehicle wireless charging method, an apparatus, and a system.

BACKGROUND

[0003] With aggravation of energy shortage and environmental pollution problems of modern society, as a new energy
vehicle, an electric vehicle attracts wide attention once launched. The electric vehicle is a vehicle powered by an in-
vehicle power supply, using a motor to drive vehicle wheels, and obeying various requirements of road traffic and safety
regulations. However, most of existing electric vehicles are limited by a battery capacity, and can run for a relatively
short distance. In addition, a long battery charging time and shortage of corresponding charging station resources of
electric vehicles become biggest bottlenecks that impede application and popularization of electric vehicles.
[0004] Methods for charging an electric vehicle usually include contact charging and wireless charging. The contact
charging means electricity conduction through metallic contact between a plug and a socket, and the wireless charging
means transferring electric energy by using a coupled electromagnetic field as a medium. Compared with the contact
charging, the wireless charging is easy to perform, generates no spark, no electric shock risk, and no mechanical wear,
can adapt to a plurality of severe environments and weather, can implement automatic charging and mobile charging,
and so on, and therefore has become a main manner of charging the electric vehicle in the future. Currently, the electric
vehicle wireless charging method usually includes the following several steps: (1) The electric vehicle initiates identity
authentication to a wireless charging station. (2) If the identity authentication performed on the electric vehicle succeeds,
the wireless charging station determines whether a battery of the electric vehicle meets a charging condition. (3) If the
battery of the electric vehicle meets the charging condition, the wireless charging station charges the electric vehicle.
[0005] However, in the existing electric vehicle wireless charging method, the wireless charging station can only
perform identity authentication on the electric vehicle, but cannot provide exclusive personalization services for different
electric vehicles. Consequently, resources of the wireless charging station cannot be maximally used, and resource
waste of the wireless charging station is caused.

SUMMARY

[0006] Embodiments of the present invention provide an electric vehicle wireless charging method, an apparatus, and
a system. A wireless charging station can charge an electric vehicle according to a charging request of the electric
vehicle and charging permission of the electric vehicle prestored on the wireless charging station, so that resources of
the wireless charging station are maximally used, and resource waste of the wireless charging station is avoided.
[0007] The following technical solutions are used in the embodiments of the present invention to achieve the foregoing
objective.
[0008] According to a first aspect, an embodiment of the present invention provides an electric vehicle wireless charging
method, including: first receiving, by a wireless charging station, a charging request that is sent by an electric vehicle
and that is used to request the wireless charging station to wirelessly charge the electric vehicle, where the charging
request includes a charging time request and a charging mode request, the charging time request includes at least one
of charging duration requested by the electric vehicle and a start charging time requested by the electric vehicle, and
the charging mode request includes at least one of a charging rate requested by the electric vehicle, a charging power
requested by the electric vehicle, and management permission requested by the electric vehicle; then determining, by
the wireless charging station, that the charging request matches charging permission of the electric vehicle prestored
on the wireless charging station, and obtaining, according to the charging request, a charging configuration parameter
corresponding to the charging request; and finally wirelessly charging, by the wireless charging station, the electric
vehicle based on the charging configuration parameter. It can be learned that before the electric vehicle wireless charging
method provided in this embodiment of the present invention is used to charge the electric vehicle, the charging config-
uration parameter can be configured for the electric vehicle pertinently according to the charging request sent by the
electric vehicle and the charging permission of the electric vehicle, so as to use the configured charging configuration
parameter to charge the electric vehicle. In comparison with a conventional electric vehicle wireless charging method,
different charging permission can be set for different electric vehicles, thereby meeting personalization charging require-



EP 3 552 859 A1

3

5

10

15

20

25

30

35

40

45

50

55

ments of different electric vehicles. In addition, because different electric vehicles have different charging permission,
the wireless charging station can perform effective management on an electric vehicle based on charging permission
of the electric vehicle, thereby avoiding resource waste of the wireless charging station.
[0009] In a first optional implementation of the first aspect, the method further includes: determining, by the wireless
charging station, that the charging request does not match the charging permission of the electric vehicle prestored on
the wireless charging station, and sending charging reject information to the electric vehicle, where the charging reject
information is used to indicate that the charging request does not match the charging permission of the electric vehicle
prestored on the wireless charging station, and the wireless charging station rejects charging the electric vehicle.
[0010] In a second optional implementation of the first aspect, after the sending, by the wireless charging station,
charging reject information to the electric vehicle, the method further includes: receiving, by the wireless charging station,
charging permission request information that is sent by the electric vehicle and that is used to request to change the
charging permission of the electric vehicle prestored on the wireless charging station, and sending the charging permission
request information to a management device; and then receiving, by the wireless charging station, charging permission
response information sent by the management device, and obtaining changed charging permission of the electric vehicle,
where the charging permission response information includes at least the changed charging permission of the electric
vehicle configured by the management device for the electric vehicle. In this way, the wireless charging station can
obtain the changed charging permission of the electric vehicle, so as to charge the electric vehicle.
[0011] In a third optional implementation of the first aspect, before the receiving, by a wireless charging station, a
charging request of an electric vehicle, the method may further include: obtaining, by the wireless charging station,
attribute information of the electric vehicle (including at least vehicle information and vehicle owner information of the
electric vehicle); and determining, by the wireless charging station based on the vehicle information or based on the
vehicle information and the vehicle owner information, that the wireless charging station has a function of charging the
electric vehicle. In this way, the wireless charging station can determine whether a charging device of the wireless
charging station matches the electric vehicle, in other words, whether the wireless charging station has the function of
charging the electric vehicle. The wireless charging station can receive the charging request of the electric vehicle only
when the wireless charging station has the function of charging the electric vehicle.
[0012] In a fourth optional implementation of the first aspect, before the obtaining, by the wireless charging station,
attribute information of the electric vehicle, the method may further include: when the wireless charging station determines
that the electric vehicle has a wireless communication function, and the electric vehicle is located within a charging range
of the wireless charging station, establishing, by the wireless charging station, a wireless connection to the electric vehicle.
[0013] Optionally, that the electric vehicle is located within the charging range of the wireless charging station is usually
that a wireless charging receiving apparatus in the electric vehicle is aligned with a wireless charging transmitting
apparatus in the wireless charging station.
[0014] In a fifth optional implementation of the first aspect, the charging permission of the electric vehicle may be
temporary charging permission, common charging permission, or management charging permission.
[0015] According to a second aspect, an embodiment of the present invention provides an electric vehicle wireless
charging method, including: first sending, by an electric vehicle to a wireless charging station, a charging request used
to request the wireless charging station to wirelessly charge the electric vehicle, where the charging request includes a
charging time request and a charging mode request, the charging time request includes at least one of charging duration
requested by the electric vehicle and a start charging time requested by the electric vehicle, and the charging mode
request includes at least one of a charging rate requested by the electric vehicle, a charging power requested by the
electric vehicle, and management permission requested by the electric vehicle; and then receiving, by the electric vehicle,
wireless charging performed by the wireless charging station on the electric vehicle based on a charging configuration
parameter, where the charging configuration parameter is a charging configuration parameter that is corresponding to
the charging request and that is obtained by the wireless charging station. It can be learned that before the electric
vehicle wireless charging method provided in this embodiment of the present invention is used to charge the electric
vehicle, the charging configuration parameter can be configured for the electric vehicle pertinently according to the
charging request sent by the electric vehicle and charging permission of the electric vehicle, so as to use the configured
charging configuration parameter to charge the electric vehicle. In comparison with a conventional electric vehicle wireless
charging method, different charging permission can be set for different electric vehicles, thereby meeting personalization
charging requirements of different electric vehicles. In addition, because different electric vehicles have different charging
permission, the wireless charging station can perform effective management on an electric vehicle based on charging
permission of the electric vehicle, thereby avoiding resource waste of the wireless charging station.
[0016] In a first optional implementation of the second aspect, after the sending, by an electric vehicle, a charging
request to a wireless charging station, the method further includes: receiving, by the electric vehicle, charging reject
information sent by the wireless charging station, where the charging reject information is used to indicate that the
charging request does not match charging permission of the electric vehicle prestored on the wireless charging station,
and the wireless charging station rejects charging the electric vehicle.
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[0017] In a second optional implementation of the second aspect, after the receiving, by the electric vehicle, charging
reject information sent by the wireless charging station, the method further includes: sending, by the electric vehicle to
the wireless charging station, charging permission request information used to request to change the charging permission
of the electric vehicle prestored on the wireless charging station, so that the wireless charging station can obtain changed
charging permission of the electric vehicle, to charge the electric vehicle.
[0018] In a third optional implementation of the second aspect, before the sending, by an electric vehicle, a charging
request to a wireless charging station, the method further includes: establishing, by the electric vehicle, a wireless
connection to the wireless charging station.
[0019] In a fourth optional implementation of the second aspect, the charging permission of the electric vehicle may
be temporary charging permission, common charging permission, or management charging permission.
[0020] According to a third aspect, an embodiment of the present invention provides a wireless charging station, and
the wireless charging station includes a receiving module, a determining module, an obtaining module, and a charging
module. Specifically, the receiving module is configured to receive a charging request sent by an electric vehicle, where
the charging request is used to request the wireless charging station to wirelessly charge the electric vehicle, the charging
request includes a charging time request and a charging mode request, the charging time request includes at least one
of charging duration requested by the electric vehicle and a start charging time requested by the electric vehicle, and
the charging mode request includes at least one of a charging rate requested by the electric vehicle, a charging power
requested by the electric vehicle, and management permission requested by the electric vehicle. The determining module
is configured to: after the receiving module receives the charging request sent by the electric vehicle, determine that the
charging request matches charging permission of the electric vehicle prestored on the wireless charging station. The
obtaining module is configured to: after the determining module determines that the charging request matches the
charging permission of the electric vehicle prestored on the wireless charging station, obtain, according to the charging
request, a charging configuration parameter corresponding to the charging request. The charging module is configured
to: after the obtaining module obtains the charging configuration parameter corresponding to the charging request,
wirelessly charge the electric vehicle based on the charging configuration parameter.
[0021] In a first optional implementation of the third aspect, the determining module is further configured to: after the
receiving module receives the charging request sent by the electric vehicle, determine that the charging request matches
charging permission of the electric vehicle prestored on the wireless charging station. The wireless charging station
further includes a sending module. Specifically, the sending module is configured to: after the determining module
determines that the charging request does not match the charging permission of the electric vehicle prestored on the
wireless charging station, send charging reject information to the electric vehicle, where the charging reject information
is used to indicate that the charging request does not match the charging permission of the electric vehicle prestored
on the wireless charging station, and the wireless charging station rejects charging the electric vehicle.
[0022] In a second optional implementation of the third aspect, the receiving module is further configured to: after the
sending module sends the charging reject information to the electric vehicle, receive charging permission request infor-
mation sent by the electric vehicle, where the charging permission request information is used to request to change the
charging permission of the electric vehicle prestored on the wireless charging station; the sending module is further
configured to: after the receiving module receives the charging permission request information sent by the electric vehicle,
send the charging permission request information to a management device; the receiving module is further configured
to: after the sending module sends the charging permission request information to the management device, receive
charging permission response information sent by the management device, where the charging permission response
information includes at least changed charging permission of the electric vehicle configured by the management device
for the electric vehicle; and the obtaining module is further configured to: after the receiving module receives the charging
permission response information sent by the management device, obtain the changed charging permission of the electric
vehicle.
[0023] In a third optional implementation of the third aspect, the obtaining module is further configured to: before the
receiving module receives the charging request sent by the electric vehicle, obtain attribute information of the electric
vehicle, where the attribute information includes at least vehicle information and vehicle owner information of the electric
vehicle; and the determining module is configured to: after the obtaining module obtains the attribute information of the
electric vehicle, determine, based on the vehicle information or based on the vehicle information and the vehicle owner
information, that the wireless charging station has a function of charging the electric vehicle.
[0024] In a fourth optional implementation of the third aspect, the determining module is further configured to: before
the obtaining module obtains the attribute information of the electric vehicle, determine that the electric vehicle has a
wireless communication function, and the electric vehicle is located within a charging range of the wireless charging
station. The wireless charging station further includes a connection module. Specifically, the connection module is
configured to: after the determining module determines that the electric vehicle has the wireless communication function,
and the electric vehicle is located within the charging range of the wireless charging station, establish a wireless connection
to the electric vehicle.
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[0025] In a fifth optional implementation of the third aspect, the charging permission of the electric vehicle may be
temporary charging permission, common charging permission, or management charging permission.
[0026] For specific descriptions of the third aspect and the implementations of the third aspect of the embodiments of
the present invention, refer to specific descriptions of the first aspect and the implementations of the first aspect. In
addition, for beneficial effects of the third aspect and the implementations of the third aspect, refer to beneficial effect
analysis in the first aspect and the implementations of the first aspect. Details are not described herein again.
[0027] According to a fourth aspect, an embodiment of the present invention provides an electric vehicle, and the
electric vehicle includes a sending module and a charging module. Specifically, the sending module is configured to
send a charging request to a wireless charging station, where the charging request is used to request the wireless
charging station to wirelessly charge the electric vehicle, the charging request includes a charging time request and a
charging mode request, the charging time request includes at least one of charging duration requested by the electric
vehicle and a start charging time requested by the electric vehicle, and the charging mode request includes at least one
of a charging rate requested by the electric vehicle, a charging power requested by the electric vehicle, and management
permission requested by the electric vehicle; and the charging module is configured to: after the sending module sends
the charging request to the wireless charging station, receive wireless charging performed by the wireless charging
station on the electric vehicle based on a charging configuration parameter, where the charging configuration parameter
is a charging configuration parameter that is corresponding to the charging request and that is obtained by the wireless
charging station.
[0028] In a first optional implementation of the fourth aspect, the electric vehicle further includes a receiving module.
Specifically, the receiving module is configured to: after the sending module sends the charging request to the wireless
charging station, receive charging reject information sent by the wireless charging station, where the charging reject
information is used to indicate that the charging request does not match charging permission of the electric vehicle
prestored on the wireless charging station, and the wireless charging station rejects charging the electric vehicle.
[0029] In a second optional implementation of the fourth aspect, the sending module is further configured to: after the
receiving module receives the charging reject information sent by the wireless charging station, send charging permission
request information to the wireless charging station, where the charging permission request information is used to request
to change the charging permission of the electric vehicle prestored on the wireless charging station.
[0030] In a third optional implementation of the fourth aspect, the electric vehicle further includes a connection module.
Specifically, the connection module is configured to: before the sending module sends the charging request to the
wireless charging station, establish a wireless connection to the wireless charging station.
[0031] In a fourth optional implementation of the fourth aspect, the charging permission of the electric vehicle may be
temporary charging permission, common charging permission, or management charging permission.
[0032] For specific descriptions of the fourth aspect and the implementations of the fourth aspect of the embodiments
of the present invention, refer to specific descriptions of the second aspect and the implementations of the second
aspect. In addition, for beneficial effects of the fourth aspect and the implementations of the fourth aspect, refer to
beneficial effect analysis in the second aspect and the implementations of the second aspect. Details are not described
herein again.
[0033] According to a fifth aspect, an embodiment of the present invention provides a wireless charging system,
including a management device, a wireless charging station having any feature in the third aspect, and at least one
electric vehicle having any feature in the fourth aspect.
[0034] For specific descriptions of the fifth aspect and the implementations of the fifth aspect of the embodiments of
the present invention, refer to specific descriptions of the first and second aspects and the implementations of the first
and second aspects. In addition, for beneficial effects of the fifth aspect and the implementations of the fifth aspect, refer
to beneficial effect analysis in the first and second aspects and the implementations of the first and second aspects.
Details are not described herein again.
[0035] In the embodiments of the present invention, names of the wireless charging station and the electric vehicle
constitute no limitation on the devices or the functional modules. In actual implementation, the devices or the functional
modules may have other names. Any device or functional module with a function similar to that in the embodiments of
the present invention falls within the scope of the following claims and their equivalent technologies of the present
invention.
[0036] These aspects or other aspects of the embodiments of the present invention may be clearer in the following
description.

BRIEF DESCRIPTION OF DRAWINGS

[0037]

FIG. 1 is an architectural diagram of a wireless charging system according to an embodiment of the present invention;
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FIG. 2 is a schematic structural diagram of a wireless charging transmitting apparatus in a wireless charging station
according to an embodiment of the present invention;
FIG. 3 is a schematic diagram of a network structure of a power transmit antenna according to an embodiment of
the present invention;
FIG. 4 is a schematic structural diagram of a wireless charging receiving apparatus in an electric vehicle according
to an embodiment of the present invention;
FIG. 5 is a first schematic flowchart of an electric vehicle wireless charging method according to an embodiment of
the present invention;
FIG. 6A and FIG. 6B are a second schematic flowchart of an electric vehicle wireless charging method according
to an embodiment of the present invention;
FIG. 7 is a first schematic structural diagram of a wireless charging station according to an embodiment of the
present invention;
FIG. 8 is a second schematic structural diagram of a wireless charging station according to an embodiment of the
present invention;
FIG. 9 is a third schematic structural diagram of a wireless charging station according to an embodiment of the
present invention;
FIG. 10 is a first schematic structural diagram of an electric vehicle according to an embodiment of the present
invention;
FIG. 11 is a second schematic structural diagram of an electric vehicle according to an embodiment of the present
invention; and
FIG. 12 is a third schematic structural diagram of an electric vehicle according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0038] In the following description, specific details such as a particular system structure, interface, and technology are
set forth in an illustrative but not a restrictive sense to make a thorough understanding of the embodiments of the present
invention. However, a person skilled in the art should know that the embodiments of the present invention may be
implemented in other embodiments without these specific details. In other cases, detailed descriptions of well-known
apparatuses, circuits, and methods are omitted, so that the embodiments of the present invention are described without
being obscured by unnecessary details.
[0039] The terms "system" and "network" are often used interchangeably in this specification. The terms "include",
"contain", and any other variants in the specification, claims, and the accompanying drawings of the embodiments of
the present invention are intended to cover the non-exclusive inclusion. For example, a process, a method, a system,
a product, or a device that includes a series of steps or units is not limited to the listed steps or units, but optionally
further includes an unlisted step or unit, or optionally further includes another inherent step or unit of the process, the
method, the product, or the device.
[0040] The term "and/or" in this specification describes only an association relationship for describing associated
objects and represents that three relationships may exist. For example, A and/or B may represent the following three
cases: Only A exists, both A and B exist, and only B exists. In addition, the character "/" in this specification generally
indicates an "or" relationship between the associated objects.
[0041] The technology described in the embodiments of the present invention may be applied to various wireless
charging systems for charging an electric vehicle. The electric vehicle is a new energy vehicle, and the electric vehicle
is charged by using the wireless charging system, so that a power battery capacity configured for the electric vehicle
can be significantly reduced through charging while an electric vehicle driving distance is ensured. In this way, a body
weight of the electric vehicle is reduced, and effective utilization of energy is improved. In addition, initial acquisition
costs of the electric vehicle are reduced, thereby accelerating marketing of the electric vehicle.
[0042] FIG. 1 is an architectural diagram of a wireless charging system, and the wireless charging system may include
at least an electric vehicle 100 and a wireless charging station 101. Specifically, the electric vehicle 100 may include a
wireless charging receiving apparatus 1000, and the wireless charging station 101 may include a wireless charging
transmitting apparatus 1010. Currently, in a process of charging the electric vehicle by the wireless charging system,
the wireless charging receiving apparatus 1000 in the electric vehicle 100 cooperates with the wireless charging trans-
mitting apparatus 1010 in the wireless charging station 101 to perform non-contact charging.
[0043] Further, the wireless charging station 101 may be specifically a fixed wireless charging station, a fixed wireless
charging parking space, a wireless charging road, or the like. The wireless charging transmitting apparatus 1010 may
be disposed on the ground, or buried under the ground (FIG. 1 shows a case in which the wireless charging transmitting
apparatus 1010 is buried under the ground), and can charge the electric vehicle 100 located above the wireless charging
transmitting apparatus 1010. The wireless charging receiving apparatus 1000 may be specifically integrated into the
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bottom of the electric vehicle 100. When the electric vehicle 100 enters a wireless charging range of the wireless charging
transmitting apparatus 1010, the electric vehicle 100 may be charged in a wireless charging manner.
[0044] Optionally, the non-contact charging mentioned in this embodiment of the present invention may be wireless
energy transfer performed by the wireless charging receiving apparatus 1000 and the wireless charging transmitting
apparatus 1010 through coupling by using an electric field or a magnetic field, and may be specifically performed through
electric field induction, magnetic induction, magnetic resonance, or wireless radiation. This is not specifically limited in
this embodiment of the present invention. Further, the electric vehicle 100 and the wireless charging station 101 may
perform bidirectional charging. In other words, the wireless charging station 101 charges the electric vehicle 100 by
using a power supply, or the electric vehicle 100 discharges to the power supply.
[0045] However, an existing electric vehicle wireless charging method usually can only perform identity authentication
on an electric vehicle, and a wireless charging station can charge the electric vehicle only when the identity authentication
performed on the electric vehicle succeeds and a battery of the electric vehicle meets a charging condition. In the electric
vehicle wireless charging method, the wireless charging station can only perform identity authentication on the electric
vehicle, but cannot provide exclusive personalization services for different electric vehicles. Consequently, resources
of the wireless charging station cannot be maximally used, and resource waste of the wireless charging station is caused.
[0046] The embodiments of the present invention provide an electric vehicle wireless charging method. A wireless
charging station can charge an electric vehicle according to a charging request of the electric vehicle and charging
permission of the electric vehicle prestored on the wireless charging station, so that resources of the wireless charging
station are maximally used, and resource waste of the wireless charging station is avoided.
[0047] The following describes in detail structures of devices in this embodiment of the present invention.
[0048] FIG. 2 is a schematic structural diagram of the wireless charging transmitting apparatus in the wireless charging
station. The wireless charging transmitting apparatus includes a transmitting conversion module, a power transmit
antenna, a transmitting control module connected to both the transmitting conversion module and the power transmit
antenna, a transmitting communications module connected to the transmitting control module, an authentication man-
agement module connected to the transmitting communications module, and a storage module connected to the au-
thentication management module.
[0049] The transmitting conversion module may be connected to a power supply, and is configured to obtain energy
from the power supply, and convert an alternating current or a direct current of the power supply into a high-frequency
alternating current. When the power supply inputs an alternating current, the transmitting conversion module includes
a power factor correction unit (not shown in FIG. 2) and an inverter unit (not shown in FIG. 2); or when the power supply
inputs a direct current, the transmitting conversion module includes an inverter unit (not shown in FIG. 2) and a voltage
conversion unit (not shown in FIG. 2).
[0050] The power factor correction unit can ensure that an input current phase of the wireless charging system is
consistent with a power grid voltage phase, to reduce system harmonic content and increase a power factor value,
thereby reducing pollution to a power grid that is generated by the wireless charging system, and improving security
and reliability. The power factor correction unit may further reduce an output voltage of the power factor correction unit
based on a back stage requirement. The inverter unit may convert the voltage that is output by the power factor correction
unit into a high-frequency alternating current voltage, and apply the high-frequency alternating current voltage to the
power transmit antenna. The high-frequency alternating current voltage can greatly improve transmitting efficiency and
increase a transmission distance.
[0051] It should be noted that the power supply may be a power supply disposed inside the wireless charging trans-
mitting apparatus, or an external power supply disposed outside the wireless charging transmitting apparatus. This is
not specifically limited in the present invention.
[0052] The transmitting control module is configured to: control voltage, current, and frequency conversion parameter
adjustment of a transmitting conversion circuit based on an actual wireless charging transmit power requirement, and
control voltage and current output adjustment of a high-frequency alternating current in the power transmit antenna.
[0053] The power transmit antenna is configured to convert the high-frequency alternating current into a resonant
voltage and current by using a network mainly including devices such as an inductor and a capacitor. It may be understood
that based on different connection manners of the inductor and the capacitor, a frequently used network structure of the
power transmit antenna is specifically shown in Table 1 and FIG. 3.

Table 1

Antenna design Connection manner

S mode As shown in FIG. 3 (a), one end of an inductor L is connected to one end of a capacitor C

P mode As shown in FIG. 3 (b), one end of an inductor L is connected to one end of a capacitor C, and 
the other end of the inductor L is connected to the other end of the capacitor C
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[0054] The transmitting communications module is used for wireless communication between the wireless charging
transmitting apparatus and the wireless charging receiving apparatus. The wireless charging transmitting apparatus
may receive attribute information of the electric vehicle, a charging request, and mutual authentication information that
are sent by the wireless charging receiving apparatus. In addition, the wireless charging transmitting apparatus may
further send wireless charging transmitting control information, mutual authentication information, historical wireless
charging data information, and the like to the wireless charging receiving apparatus. Specifically, a manner of wireless
communication may include but is not limited to any one or any combination of Bluetooth, Wireless Fidelity (Wireless
Fidelity, WiFi), ZigBee (Zigbee), a radio frequency identification (Radio Frequency Identification, RFID) technology, a
long range (Long Range, Lora) wireless technology, and a Near Field Communication (Near Field Communication, NFC)
technology. The transmitting communications module may further communicate with an intelligent terminal of a user to
which the electric vehicle belongs, and the user implements remote authentication and user information transmission
by using a communication function.
[0055] The authentication management module is used for mutual authentication and permission management of the
wireless charging transmitting apparatus and the electric vehicle in the wireless charging system.
[0056] The storage module is configured to store charging process data, mutual authentication data (for example, the
mutual authentication information), and permission management data (for example, permission management informa-
tion) of the wireless charging transmitting apparatus. The mutual authentication data and the permission management
data may be factory settings or may be set by a user. This is not specifically limited in this embodiment of the present
invention.
[0057] FIG. 4 is a schematic structural diagram of the wireless charging receiving apparatus in the electric vehicle.
The wireless charging receiving apparatus includes a power receive antenna, a receiving control module connected to
the power receive antenna, and a receiving conversion module and a receiving communications module that are con-
nected to the receiving control module. Further, the receiving conversion module may be connected to an energy storage
management module and an energy storage module, and uses received energy to charge the energy storage module,
so as to drive the electric vehicle.
[0058] It should be noted that the energy storage management module and the energy storage module may be disposed
inside or outside the wireless charging receiving apparatus. This is not specifically limited in this embodiment of the
present invention.
[0059] The power receive antenna is configured to receive active power and reactive power transmitted by a transmit
end. It may be understood that based on different connection manners of an inductor and a capacitor, a frequently used
network structure of the power receive antenna is the same as the network structure of the power transmit antenna
shown in Table 1 and FIG. 3. For brevity, details are not described herein again.
[0060] It should be noted that the power transmit antenna and the power receive antenna in the wireless charging
system may be combined at random, and frequently used network structure combination forms include an S-S mode,
a P-P mode, an S-P mode, a P-S mode, an LCL-LCL mode, and an LCL-P mode. This is not specifically limited in this
embodiment of the present invention.
[0061] In addition, to implement a bidirectional charging function of the wireless charging system, the wireless charging
transmitting apparatus and the wireless charging receiving apparatus in the wireless charging system each may include
a power receive antenna and a power transmit antenna, specifically in an independent or integrated manner.
[0062] The receiving control module is configured to control voltage, current, and frequency conversion parameter
adjustment of the receiving conversion module based on an actual wireless charging receive power requirement.
[0063] The receiving conversion module is configured to convert a high-frequency resonant current and voltage re-
ceived by the power receive antenna into a direct current voltage and a direct current required by the energy storage

(continued)

Antenna design Connection manner

LCL mode As shown in FIG. 3 (c), one end of an inductor L1 is connected to one end of a capacitor C and 
one end of an inductor L2, and the other end of the capacitor C is connected to the other end of 
the inductor L2

LCC mode As shown in FIG. 3 (d), one end of a capacitor C1 is connected to one end of a capacitor C2 and 
one end of an inductor L, and the other end of the capacitor C2 is connected to the other end of 
the inductor L

LCLC mode As shown in FIG. 3 (e), one end of a capacitor C1 is connected to one end of an inductor L1, the 
other end of the inductor L1 is connected to one end of a capacitor C2 and one end of an inductor 
L2, and the other end of the capacitor C2 is connected to the other end of the inductor L2
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module for charging. The receiving conversion module usually includes a rectifier unit (not shown in FIG. 4) and a direct
current conversion unit (not shown in FIG. 4). The rectifier unit converts the high-frequency resonant current and voltage
received by the power receive antenna into the direct current voltage and the direct current, and the direct current
conversion unit provides the direct current voltage for a back stage charging circuit, so as to implement charging in a
constant mode.
[0064] The receiving communications module is used for wireless communication between the wireless charging
transmitting apparatus and the wireless charging receiving apparatus. Specifically, a function of the receiving commu-
nications module is corresponding to a function of the transmitting communications module in the wireless charging
transmitting apparatus. For brevity, details are not described herein.
[0065] It should be added that the wireless charging station provided in this embodiment of the present invention may
be disposed in various scenarios such as a parking lot, a private parking space, and a charging station platform.
[0066] FIG. 5 is a schematic flowchart of an electric vehicle wireless charging method according to an embodiment
of the present invention. The electric vehicle wireless charging method may be applied to various wireless charging
systems for charging an electric vehicle.
[0067] Referring to FIG. 5, the electric vehicle wireless charging method includes step S101 to S108.
[0068] S101. When a wireless charging station determines that an electric vehicle has a wireless communication
function, and the electric vehicle is located within a charging range of the wireless charging station, the wireless charging
station establishes a wireless connection to the electric vehicle.
[0069] In this embodiment of the present invention, to implement charging the electric vehicle by the wireless charging
station, the wireless charging station first needs to establish the wireless connection to the electric vehicle. A manner
of the wireless connection may be any one or more of Bluetooth, WiFi, ZigBee, RFID, Lora, and NFC.
[0070] Specifically, a method in which the wireless charging station determines whether the electric vehicle has the
wireless communication function may be: When the electric vehicle is located within the charging range of the wireless
charging station, the wireless charging station uses a wireless charging communication protocol or a coil coupling
coefficient between the wireless charging station and the electric vehicle to determine whether the electric vehicle has
the wireless communication function.
[0071] It should be noted that to enhance signal strength and electric field strength between the electric vehicle and
the wireless charging station, that the electric vehicle is located within the charging range of the wireless charging station
is usually that a wireless charging receiving apparatus in the electric vehicle is aligned with a wireless charging transmitting
apparatus in the wireless charging station. That the wireless charging receiving apparatus is aligned with the wireless
charging transmitting apparatus is usually that a power receiving coil in the wireless charging receiving apparatus is
spatially aligned with a power transmitting coil in the wireless charging transmitting apparatus. Specifically, a process
of determining whether the wireless charging receiving apparatus in the electric vehicle is aligned with the wireless
charging transmitting apparatus in the wireless charging station may be completed by vehicle position determining
sensors or a vehicle position determining sensor configured in the wireless charging station and/or the electric vehicle,
and the vehicle position determining sensor is configured to detect whether an electric vehicle enters the wireless charging
station and parks in a proper charging position.
[0072] Specifically, the vehicle position determining sensor may be but is not limited to an infrared sensor, an ultrasonic
sensor, and a pressure sensor. For example, a sensing method of the infrared sensor is using an infrared technology
to detect whether there is an object parking in the wireless charging station; a sensing method of the ultrasonic sensor
is determining a distance between an obstacle and the ground based on a distance between an ultrasonic transmit end
and an ultrasonic receive end, to determine whether there is an electric vehicle in the wireless charging station; and a
sensing method of the pressure sensor is determining whether there is an electric vehicle in the wireless charging station
by detecting whether there is a weight increase in all of four wheel positions of a parking space in the wireless charging
station, after pressure sensors are installed under the four wheel positions of the parking space.
[0073] S102. The wireless charging station obtains attribute information of the electric vehicle, where the attribute
information includes at least vehicle information and vehicle owner information of the electric vehicle.
[0074] S103. The wireless charging station determines, based on the vehicle information or based on the vehicle
information and the vehicle owner information, that the wireless charging station has a function of charging the electric
vehicle.
[0075] After the wireless charging station establishes the wireless connection to the electric vehicle, the wireless
charging station determines that the electric vehicle has the wireless communication function, but the wireless commu-
nication function of the electric vehicle may not match the wireless charging station. Therefore, the wireless charging
station may obtain the attribute information of the electric vehicle, and perform authorization and authentication on the
electric vehicle, to determine that the wireless charging station has the function of charging the electric vehicle.
[0076] Specifically, the vehicle information may be specifically but is not limited to a model of the electric vehicle, an
engine number of the electric vehicle, a license plate number of the electric vehicle, and a type and a parameter of the
in-vehicle wireless charging receiving apparatus in the electric vehicle. The vehicle owner information may be but is not
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limited to information such as an owner authentication identity (Identity, ID) of the electric vehicle, an owner name of the
electric vehicle, owner historical charging records of the electric vehicle, and an owner ID card number of the electric
vehicle.
[0077] For example, the wireless charging station may store a list of correspondences between vehicle information
(including a model of an electric vehicle and a license plate number of the electric vehicle), vehicle owner information
(including an owner name of the electric vehicle), and whether the wireless charging station has a function of charging
the electric vehicle, as shown in Table 2.

[0078] It can be learned from Table 2 that when the wireless charging station learns that the model of the electric
vehicle is Brand A Model x, the license plate number is Jing A11111, and the owner name is Li XX, the wireless charging
station may learn from Table 2 that the wireless charging station has the function of charging the electric vehicle; likewise,
when the wireless charging station learns that the model of the electric vehicle is Brand B Model y, the license plate
number is Hu B22222, and the owner name is Zhang XX, the wireless charging station may learn from Table 2 that the
wireless charging station does not have the function of charging the electric vehicle; and when the wireless charging
station learns that the model of the electric vehicle is Brand C Model z, the license plate number is Shaan C33333, and
the owner name is Zhao XX, the wireless charging station may learn from Table 2 that the wireless charging station has
the function of charging the electric vehicle.
[0079] It should be noted that if the wireless charging station cannot find corresponding information in Table 2 based
on the obtained vehicle information and vehicle owner information, in other words, an owner of the electric vehicle has
not charged the vehicle in the wireless charging station, the wireless charging station may determine, based on only the
vehicle information, that the wireless charging station has the function of charging the electric vehicle.
[0080] S104. The electric vehicle sends a charging request to the wireless charging station.
[0081] The wireless charging station can charge the electric vehicle only when the wireless charging station has the
function of charging the electric vehicle. Therefore, the electric vehicle may send the charging request of the electric
vehicle to the wireless charging station. Correspondingly, the wireless charging station may receive the charging request
of the electric vehicle.
[0082] The charging request is used to request the wireless charging station to wirelessly charge the electric vehicle,
the charging request includes a charging time request and a charging mode request, the charging time request includes
at least one of charging duration requested by the electric vehicle and a start charging time requested by the electric
vehicle, and the charging mode request includes at least one of a charging rate requested by the electric vehicle, a
charging power requested by the electric vehicle, and management permission requested by the electric vehicle.
[0083] For example, when an electric vehicle of Brand A Model x with the license plate number Jing A11111 and the
owner name Li XX sends a charging request to the wireless charging station at 17:00 on December 20, 2016, the charging
request may be requesting the wireless charging station to charge the electric vehicle for two hours from 18:00 on
December 20, 2016 at a charging rate of 0.5 yuan/kilowatt-hour and a charging power of 1000 watts without requesting
management permission by the electric vehicle.
[0084] For another example, when an electric vehicle of Brand B Model y with the license plate number Hu B22222
and the owner name Zhang XX belongs to a same user as the wireless charging station, the electric vehicle can have
management permission for the wireless charging station. The electric vehicle sends a charging request to the wireless
charging station at 10:00 on December 21, 2016, and the charging request may be requesting the wireless charging
station to charge the electric vehicle for one hour from 10:00 on December 21, 2016 at a charging rate of 0.4 yuan/kilowatt-
hour and a charging power of 2000 watts. In addition, the electric vehicle may request the management permission, to

Table 2

Vehicle information Vehicle owner information 
(owner name of the electric 
vehicle)

Whether the wireless charging station 
has a function of charging the electric 
vehicle

Model of an 
electric vehicle

License plate number 
of the electric vehicle

Brand A Model 
x

Jing A11111 Li XX Yes

Brand B Model 
y

Hu B22222 Zhang XX No

Brand C Model 
z

Shaan C33333 Zhao XX Yes

... ... ... ...
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perform management (operations such as changing, deleting, and adding) on charging permission of each electric
vehicle prestored on the wireless charging station.
[0085] S105. The wireless charging station receives the charging request sent by the electric vehicle.
[0086] S106. The wireless charging station determines a relationship between the charging request and charging
permission of the electric vehicle prestored on the wireless charging station.
[0087] It should be noted that the charging permission of the electric vehicle may be but is not limited to temporary
charging permission, common charging permission, or management charging permission. The management charging
permission may be understood as administrator permission, that is, supreme permission, including various configuration
functions (including configuration of use permission of another user, charging rate setting, and the like), an adaptive
economical charging function (for example, stagger charging, namely, charging at a lowest charging rate), and a bidi-
rectional charging function (for example, the electric vehicle feeds electricity to a power grid or a family by using the
wireless charging station when a charging rate is high) in wireless charging. The common charging permission may be
understood as permission of a common authorized user, and may include a unilateral charging function and a function
of charging free of charge or charging at a low charging rate. The temporary charging permission may be understood
as permission of a temporary authorized user, and includes only a unilateral charging function and has a relatively high
charging rate.
[0088] Specifically, as shown in FIG. 6A and FIG. 6B, step S106 may include steps S106a to S106j.
[0089] S106a. The wireless charging station determines whether the charging request matches the charging permission
of the electric vehicle prestored on the wireless charging station.
[0090] S106b. If the charging request matches the charging permission of the electric vehicle prestored on the wireless
charging station, obtain the charging permission of the electric vehicle.
[0091] For example, the wireless charging station may store a list of correspondences between vehicle information
(including a model of an electric vehicle and a license plate number of the electric vehicle), vehicle owner information
(including an owner name of the electric vehicle), and charging permission of the electric vehicle, as shown in Table 3.

[0092] It can be learned from Table 3 that when the wireless charging station learns that the model of the electric
vehicle is Brand A Model x, the license plate number is Jing A11111, and the owner name is Li XX, the wireless charging
station may learn from Table 3 that the charging permission of the electric vehicle is the management charging permission;
likewise, when the wireless charging station learns that the model of the electric vehicle is Brand B Model y, the license
plate number is Hu B22222, and the owner name is Zhang XX, the wireless charging station may learn from Table 3
that the charging permission of the electric vehicle is the common charging permission; and when the wireless charging
station learns that the model of the electric vehicle is Brand C Model z, the license plate number is Shaan C33333, and
the owner name is Zhao XX, the wireless charging station may learn from Table 3 that the charging permission of the
electric vehicle is the temporary charging permission.
[0093] Therefore, the wireless charging station may determine from Table 3 whether the charging request matches
the charging permission of the electric vehicle prestored on the wireless charging station.
[0094] Optionally, Table 2 and Table 3 in the foregoing embodiment may be presented in one list in an actual application.
This is not specifically limited in this embodiment of the present invention.
[0095] S106c. If the charging request does not match the charging permission of the electric vehicle prestored on the
wireless charging station, the wireless charging station sends charging reject information to the electric vehicle, where
the charging reject information is used to indicate that the charging request does not match the charging permission of
the electric vehicle prestored on the wireless charging station, and the wireless charging station rejects charging the

Table 3

Vehicle information Vehicle owner information (owner 
name of the electric vehicle)

Charging permission of the 
electric vehicle

Model of an 
electric vehicle

License plate number of 
the electric vehicle

Brand A Model x Jing A11111 Li XX Management charging 
permission

Brand B Model y Hu B22222 Zhang XX Common charging 
permission

Brand C Model z Shaan C33333 Zhao XX Temporary charging 
permission

... ... ... ...
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electric vehicle.
[0096] It should be noted that, that the charging request does not match the charging permission of the electric vehicle
prestored on the wireless charging station includes but is not limited to the following two cases: 1. At least one of the
charging duration requested by the electric vehicle, the start charging time requested by the electric vehicle, the charging
rate requested by the electric vehicle, the charging power requested by the electric vehicle, and management permission
requested by the electric vehicle does not match the charging permission of the electric vehicle prestored on the wireless
charging station. 2. The charging permission of the electric vehicle prestored on the wireless charging station is empty,
in other words, the electric vehicle has not been charged in the wireless charging station, and the wireless charging
station has not stored the charging permission of the electric vehicle.
[0097] In the foregoing two cases, the wireless charging station may send the charging reject information to the electric
vehicle, and correspondingly, the electric vehicle may receive the charging reject information sent by the wireless charging
station.
[0098] S106d. The electric vehicle receives the charging reject information sent by the wireless charging station.
[0099] S106e. The electric vehicle sends charging permission request information to the wireless charging station,
where the charging permission request information is used to request to change the charging permission of the electric
vehicle prestored on the wireless charging station.
[0100] S106f. The wireless charging station receives the charging permission request information sent by the electric
vehicle.
[0101] After the electric vehicle receives the charging reject information sent by the wireless charging station, if the
electric vehicle still expects to be charged in the wireless charging station, the electric vehicle needs to request to change
the charging permission of the electric vehicle prestored on the wireless charging station, so that the wireless charging
station obtains changed charging permission of the electric vehicle. Therefore, the electric vehicle needs to send the
charging permission request information used to request the changed charging permission of the electric vehicle to the
wireless charging station. Correspondingly, the wireless charging station may receive the charging permission request
information sent by the electric vehicle.
[0102] S106g. The wireless charging station sends the charging permission request information to a management
device.
[0103] S106h. The management device receives the charging permission request information sent by the wireless
charging station, and configures changed charging permission of the electric vehicle for the electric vehicle.
[0104] After the wireless charging station receives the charging permission request information sent by the electric
vehicle, the wireless charging station may send the charging permission request information to the management device,
so that the management device configures the changed charging permission of the electric vehicle for the electric vehicle
based on the charging permission request information sent by the wireless charging station.
[0105] It should be noted that the management device provided in this embodiment of the present invention may be
an electronic device of an administrator, an electronic device of a wireless charging station owner, or any device that
can implement a management function. This is not specifically limited in the present invention.
[0106] Optionally, the electronic device may be but is not limited to an electronic computer, a notebook computer, a
tablet computer, and a smartphone.
[0107] S106i. The management device sends charging permission response information to the wireless charging
station, where the charging permission response information includes at least the changed charging permission of the
electric vehicle configured by the management device for the electric vehicle.
[0108] S106j. The wireless charging station receives the charging permission response information sent by the man-
agement device, and obtains the changed charging permission of the electric vehicle.
[0109] It should be noted that step S106b is in parallel with steps S106c to S106j. If step S106b is performed in the
electric vehicle wireless charging method provided in this embodiment of the present invention, the steps S106c to S106j
do not need to be performed; or if the steps S106c to S106j are performed in the electric vehicle wireless charging
method provided in this embodiment of the present invention, step S106b does not need to be performed.
[0110] S107. The wireless charging station obtains, according to the charging request, a charging configuration pa-
rameter corresponding to the charging request.
[0111] S108. The wireless charging station wirelessly charges the electric vehicle based on the charging configuration
parameter.
[0112] After the wireless charging station obtains the charging permission of the electric vehicle, the wireless charging
station may obtain, according to the charging request, the charging configuration parameter corresponding to the charging
request, and wirelessly charge the electric vehicle based on the charging configuration parameter.
[0113] It may be understood that after the charging is completed, the electric vehicle may further send a charging
termination signal to the wireless charging station, so that the wireless charging station stops charging the electric vehicle.
[0114] This embodiment of the present invention provides an electric vehicle wireless charging method, including:
receiving, by the wireless charging station, the charging request sent by the electric vehicle, where the charging request



EP 3 552 859 A1

13

5

10

15

20

25

30

35

40

45

50

55

is used to request the wireless charging station to wirelessly charge the electric vehicle, the charging request includes
the charging time request and the charging mode request, the charging time request includes at least one of the charging
duration requested by the electric vehicle and the start charging time requested by the electric vehicle, and the charging
mode request includes at least one of the charging rate requested by the electric vehicle, the charging power requested
by the electric vehicle, and the management permission requested by the electric vehicle; determining, by the wireless
charging station, that the charging request matches the charging permission of the electric vehicle prestored on the
wireless charging station; obtaining, by the wireless charging station according to the charging request, the charging
configuration parameter corresponding to the charging request; and wirelessly charging, by the wireless charging station,
the electric vehicle based on the charging configuration parameter. Based on the descriptions in the foregoing embod-
iment, before the electric vehicle wireless charging method provided in this embodiment of the present invention is used
to charge the electric vehicle, the charging configuration parameter can be configured for the electric vehicle pertinently
according to the charging request sent by the electric vehicle and the charging permission of the electric vehicle, so as
to use the configured charging configuration parameter to charge the electric vehicle. In comparison with a conventional
electric vehicle wireless charging method, different charging permission can be set for different electric vehicles, thereby
meeting personalization charging requirements of different electric vehicles. In addition, because different electric vehi-
cles have different charging permission, the wireless charging station can perform effective management on an electric
vehicle based on charging permission of the electric vehicle, thereby avoiding resource waste of the wireless charging
station.
[0115] The embodiments of the present invention provide a wireless charging station, and the wireless charging station
is configured to perform steps performed by the wireless charging station in the foregoing electric vehicle wireless
charging method. The wireless charging station provided in the embodiments of the present invention may include
modules corresponding to corresponding steps.
[0116] In the embodiments of the present invention, functional modules of the wireless charging station may be obtained
through division based on the foregoing method example. For example, each functional module may be obtained through
division based on each function, or two or more functions may be integrated into one functional module. The integrated
module may be implemented in a form of hardware, or may be implemented in a form of a software functional module.
The module division in the embodiments of the present invention is an example, and is merely logical function division.
There may be another division manner in an actual implementation.
[0117] When each functional module is obtained through division based on each function, FIG. 7 is a possible schematic
structural diagram of a wireless charging station in the foregoing embodiment. As shown in FIG. 7, the wireless charging
station includes a receiving module 10, a determining module 11, an obtaining module 12, a charging module 13, a
sending module 14, and a connection module 15. The receiving module 10 is configured to support the wireless charging
station in performing S105 in FIG. 5 and FIG. 6A and FIG. 6B, and S106f and S106j in FIG. 6A and FIG. 6B. The
determining module 11 is configured to support the wireless charging station in performing S103 in FIG. 5 and FIG. 6A
and FIG. 6B, and S106a in FIG. 6A and FIG. 6B. The obtaining module 12 is configured to support the wireless charging
station in performing S102 and S107 in FIG. 5 and FIG. 6A and FIG. 6B, and S106b in FIG. 6A and FIG. 6B. The charging
module 13 is configured to support the wireless charging station in performing S108 in FIG. 5 and FIG. 6A and FIG. 6B.
The sending module 14 is configured to support the wireless charging station in performing S106c in FIG. 6A and FIG.
6B. The connection module 15 is configured to support the wireless charging station in performing S101 in FIG. 5 and
FIG. 6A and FIG. 6B. All related content of steps in the foregoing method embodiments may be cited in function de-
scriptions of corresponding functional modules, and details are not described herein again.
[0118] When an integrated unit is used, FIG. 8 is a possible schematic structural diagram of a wireless charging station
in the foregoing embodiment. As shown in FIG. 8, the wireless charging station includes a processing module 20 and
a communications module 21. The processing module 20 is configured to control and manage actions of the wireless
charging station. For example, the processing module 20 is configured to support the wireless charging station in per-
forming S101 to S103, S107, and S108 in FIG. 5 and FIG. 6A and FIG. 6B, and S106a and S106b in FIG. 6A and FIG.
6B, and/or other processes of the technology described in this specification. The communications module 21 is configured
to support the wireless charging station in communicating with an electric vehicle. For example, the communications
module 21 is configured to support the wireless charging station in performing S105 in FIG. 5 and FIG. 6A and FIG. 6B,
and S106c, S106f, and S106j in FIG. 6A and FIG. 6B. The wireless charging station may further include a storage module
22, configured to store program code and data of the wireless charging station.
[0119] The processing module 20 may be a processor or a controller such as a central processing unit (Central
Processing Unit, CPU) or a digital signal processor (Digital Signal Processor, DSP). The processing module 20 may
implement or execute various examples of logical blocks, modules, and circuits that are described with reference to the
content disclosed in the present invention. The communications module 21 may be a transceiver, a transceiver circuit,
a communications interface, or the like. The storage module 22 may be a memory.
[0120] When the processing module 20 is a processor, the communications module 21 is a communications interface,
and the storage module 22 is a memory, the wireless charging station in this embodiment of the present invention may
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be a wireless charging station shown in FIG. 9.
[0121] As shown in FIG. 9, the wireless charging station includes a communications interface 30, a processor 31, and
a memory 32. The communications interface 30, the processor 31, and the memory 32 are connected to each other by
using a system bus 33, and complete communication with each other.
[0122] When the wireless charging station runs, the wireless charging station performs the electric vehicle wireless
charging method in the embodiment shown in FIG. 5 and FIG. 6A and FIG. 6B. For a specific electric vehicle wireless
charging method, refer to related descriptions in the embodiment shown in FIG. 5 and FIG. 6A and FIG. 6B. Details are
not described herein again.
[0123] The communications interface 30 is configured to communicate with another device or a communications
network, for example, an electric vehicle or a management device.
[0124] The memory 32 may be configured to store a software program and an application module. By running the
software program and the application module that are stored in the memory 32, the processor 31 executes various
functional applications of the wireless charging station and performs data processing.
[0125] The memory 32 may mainly include a program storage area 320 and a data storage area 321. The program
storage area 320 may store an operating system and an application program required by at least one function. The data
storage area 321 may store control information, historical wireless charging data information, and the like.
[0126] The memory 32 may be a read-only memory (Read-only Memory, ROM) or another type of static storage device
capable of storing static information and instructions, or a random access memory (Random Access Memory, RAM) or
another type of dynamic storage device capable of storing information and instructions; or may be an electrically erasable
programmable read-only memory (Electrically Erasable Programmable Read-Only Memory, EEPROM), a magnetic disk
storage medium or another magnetic storage device, or any other medium that can be used to carry or store expected
program code having a form of an instruction or data structure and that can be accessed by the wireless charging station.
However, the memory 32 is not limited thereto.
[0127] The memory 32 may exist independently and is connected to the processor 31 by using the system bus 33.
Alternatively, the memory 32 may be integrated with the processor 31.
[0128] The processor 31 is a control center of the wireless charging station. The processor 31 is connected to each
part of the entire wireless charging station by using various interfaces and lines, and performs various functions of the
wireless charging station and data processing by running or executing the software program and/or the application
module that are/is stored in the memory 32 and by invoking data stored in the memory 32, so as to perform overall
monitoring on the wireless charging station.
[0129] In a specific implementation, in an embodiment, the processor 31 may include one or more CPUs. For example,
the processor 31 in FIG. 9 includes a CPU 0 and a CPU 1.
[0130] The system bus 33 may be classified into an address bus, a data bus, a control bus, and the like. In this
embodiment of the present invention, for clarity of description, various buses are marked as the system bus 33 in FIG. 9.
[0131] The embodiments of the present invention provide an electric vehicle, and the electric vehicle is configured to
perform steps performed by the electric vehicle in the foregoing electric vehicle wireless charging method. The electric
vehicle provided in the embodiments of the present invention may include modules corresponding to corresponding steps.
[0132] In the embodiments of the present invention, functional modules of the electric vehicle may be obtained through
division based on the foregoing method example. For example, each functional module may be obtained through division
based on each function, or two or more functions may be integrated into one functional module. The integrated module
may be implemented in a form of hardware, or may be implemented in a form of a software functional module. The
module division in the embodiments of the present invention is an example, and is merely logical function division. There
may be another division manner in an actual implementation.
[0133] When each functional module is obtained through division based on each function, FIG. 10 is a possible
schematic structural diagram of an electric vehicle in the foregoing embodiment. As shown in FIG. 10, the electric vehicle
includes a sending module 40, a charging module 41, a receiving module 42, and a connection module 43. The sending
module 40 is configured to support the electric vehicle in performing S104 in FIG. 5 and FIG. 6A and FIG. 6B, and S106e
in FIG. 6A and FIG. 6B. The charging module 41 is configured to support the electric vehicle in performing S108 in FIG.
5 and FIG. 6A and FIG. 6B. The receiving module 42 is configured to support the electric vehicle in performing S106d
in FIG. 6A and FIG. 6B. The connection module 43 is configured to support the electric vehicle in performing S101 in
FIG. 5 and FIG. 6A and FIG. 6B. All related content of steps in the foregoing method embodiments may be cited in
function descriptions of corresponding functional modules, and details are not described herein again.
[0134] When an integrated unit is used, FIG. 11 is a possible schematic structural diagram of an electric vehicle in the
foregoing embodiment. As shown in FIG. 11, the electric vehicle includes a processing module 50 and a communications
module 51. The processing module 50 is configured to control and manage actions of the electric vehicle. For example,
the processing module 50 is configured to support the electric vehicle in performing S101 and S108 in FIG. 5 and FIG.
6A and FIG. 6B, and/or other processes of the technology described in this specification. The communications module
51 is configured to support the electric vehicle in communicating with a wireless charging station. For example, the
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communications module 51 is configured to support the electric vehicle in performing S104 in FIG. 5 and FIG. 6A and
FIG. 6B, and S106d and S106e in FIG. 6A and FIG. 6B. The electric vehicle may further include a storage module 52,
configured to store program code and data of the electric vehicle.
[0135] The processing module 50 may be a processor or a controller such as a CPU or a DSP. The processing module
50 may implement or execute various examples of logical blocks, modules, and circuits that are described with reference
to the content disclosed in the present invention. The communications module 51 may be a transceiver, a transceiver
circuit, a communications interface, or the like. The storage module 52 may be a memory.
[0136] When the processing module 50 is a processor, the communications module 51 is a communications interface,
and the storage module 52 is a memory, the electric vehicle in this embodiment of the present invention may be an
electric vehicle shown in FIG. 12.
[0137] As shown in FIG. 12, the electric vehicle includes a communications interface 60, a processor 61, and a memory
62. The communications interface 60, the processor 61, and the memory 62 are connected to each other by using a
system bus 63, and complete communication with each other.
[0138] When the electric vehicle runs, the electric vehicle performs the electric vehicle wireless charging method in
the embodiment shown in FIG. 5 and FIG. 6A and FIG. 6B. For a specific electric vehicle wireless charging method,
refer to related descriptions in the embodiment shown in FIG. 5 and FIG. 6A and FIG. 6B. Details are not described
herein again.
[0139] The communications interface 60 is configured to communicate with another device or a communications
network, for example, a wireless charging station or a management device.
[0140] The memory 62 may be configured to store a software program and an application module. By running the
software program and the application module that are stored in the memory 62, the processor 61 executes various
functional applications of the electric vehicle and performs data processing.
[0141] The memory 62 may mainly include a program storage area 620 and a data storage area 621. The program
storage area 620 may store an operating system and an application program required by at least one function. The data
storage area 621 may store control information, attribute information of the electric vehicle, and the like.
[0142] The memory 62 may be a ROM or another type of static storage device capable of storing static information
and instructions, or a RAM or another type of dynamic storage device capable of storing information and instructions;
or may be an EEPROM, a magnetic disk storage medium or another magnetic storage device, or any other medium
that can be used to carry or store expected program code having a form of an instruction or data structure and that can
be accessed by the electric vehicle. However, the memory 62 is not limited thereto.
[0143] The memory 62 may exist independently and is connected to the processor 61 by using the system bus 63.
Alternatively, the memory 62 may be integrated with the processor 61.
[0144] The processor 61 is a control center of the electric vehicle. The processor 61 is connected to each part of the
entire electric vehicle by using various interfaces and lines, and performs various functions of the electric vehicle and
data processing by running or executing the software program and/or the application module that are/is stored in the
memory 62 and by invoking data stored in the memory 62, so as to perform overall monitoring on the electric vehicle.
[0145] In a specific implementation, in an embodiment, the processor 61 may include one or more CPUs. For example,
the processor 61 in FIG. 12 includes a CPU 0 and a CPU 1.
[0146] The system bus 63 may be classified into an address bus, a data bus, a control bus, and the like. In this
embodiment of the present invention, for clarity of description, various buses are marked as the system bus 63 in FIG. 12.
[0147] An embodiment of the present invention further provides a wireless charging system, including a management
device, at least one electric vehicle having any feature in the foregoing embodiments, and a wireless charging station
having any feature in the foregoing embodiments. An embodiment of the present invention further provides a software
product, and the software product includes a computer instruction used to implement the electric vehicle wireless charging
method. The computer instruction may be stored in a readable storage medium. A processor may read the computer
instruction from the readable storage medium, so that the processor implements the electric vehicle wireless charging
method.
[0148] It may be clearly understood by a person skilled in the art that, for the purpose of convenient and brief description,
division of the foregoing functional modules is used as an example for illustration. In an actual application, the foregoing
functions may be allocated to different functional modules and implemented based on a requirement, in other words,
an inner structure of an apparatus is divided into different functional modules to implement all or some of the functions
described above. For a detailed working process of the foregoing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and details are not described herein.
[0149] In the several embodiments provided in the present invention, it should be understood that the disclosed
apparatus and method may be implemented in other manners. For example, the described apparatus embodiment is
only an example. For example, the module or unit division is only logical function division and may be other division in
an actual implementation. For example, a plurality of units or components may be combined or integrated into another
system, or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or
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direct couplings or communication connections may be implemented by using some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in electrical, mechanical, or other
forms.
[0150] The units described as separate components may or may not be physically separate, and components displayed
as units may or may not be physical units, and may be located in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected based on actual needs to achieve the objectives of the solutions
of the embodiments.
[0151] In addition, functional units in the embodiments of the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two or more units may be integrated into one unit. The integrated
unit may be implemented in a form of hardware, or may be implemented in a form of a software functional unit.
[0152] When the integrated unit is implemented in the form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored in a computer-readable storage medium. Based on such an
understanding, the technical solutions of the present invention essentially, or the part contributing to the prior art, or all
or some of the technical solutions may be implemented in the form of a software product. The computer software product
is stored in a storage medium and includes several instructions for instructing a computer device (which may be a
personal computer, a server, a network device, or the like) or a processor (processor) to perform all or some of the steps
of the methods described in the embodiments of the present invention. The foregoing storage medium includes any
medium that can store program code, such as a USB flash drive, a removable hard disk, a read-only memory (ROM,
Read-Only Memory), a random access memory (RAM, Random Access Memory), a magnetic disk, or an optical disc.
[0153] The descriptions are only specific implementations of the present invention, but are not intended to limit the
protection scope of the present invention. Any variation or replacement readily figured out by a person skilled in the art
within the technical scope disclosed in the present invention shall fall within the protection scope of the present invention.
Therefore, the protection scope of the present invention shall be subject to the protection scope of the claims.

Claims

1. An electric vehicle wireless charging method, comprising:

receiving, by a wireless charging station, a charging request sent by an electric vehicle, wherein the charging
request is used to request the wireless charging station to wirelessly charge the electric vehicle, the charging
request comprises a charging time request and a charging mode request, the charging time request comprises
at least one of charging duration requested by the electric vehicle and a start charging time requested by the
electric vehicle, and the charging mode request comprises at least one of a charging rate requested by the
electric vehicle, a charging power requested by the electric vehicle, and management permission requested by
the electric vehicle;
determining, by the wireless charging station, that the charging request matches charging permission of the
electric vehicle prestored on the wireless charging station;
obtaining, by the wireless charging station according to the charging request, a charging configuration parameter
corresponding to the charging request; and
wirelessly charging, by the wireless charging station, the electric vehicle based on the charging configuration
parameter.

2. The electric vehicle wireless charging method according to claim 1, wherein after the receiving, by a wireless charging
station, a charging request sent by an electric vehicle, the method further comprises:
determining, by the wireless charging station, that the charging request does not match the charging permission of
the electric vehicle prestored on the wireless charging station, and sending charging reject information to the electric
vehicle, wherein the charging reject information is used to indicate that the charging request does not match the
charging permission of the electric vehicle prestored on the wireless charging station, and the wireless charging
station rejects charging the electric vehicle.

3. The electric vehicle wireless charging method according to claim 2, wherein after the sending, by the wireless
charging station, charging reject information to the electric vehicle, the method further comprises:

receiving, by the wireless charging station, charging permission request information sent by the electric vehicle,
wherein the charging permission request information is used to request to change the charging permission of
the electric vehicle prestored on the wireless charging station;
sending, by the wireless charging station, the charging permission request information to a management device;
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and
receiving, by the wireless charging station, charging permission response information sent by the management
device, and obtaining changed charging permission of the electric vehicle, wherein the charging permission
response information comprises at least the changed charging permission of the electric vehicle configured by
the management device for the electric vehicle.

4. The electric vehicle wireless charging method according to any one of claims 1 to 3, wherein before the receiving,
by a wireless charging station, a charging request sent by an electric vehicle, the method further comprises:

obtaining, by the wireless charging station, attribute information of the electric vehicle, wherein the attribute
information comprises at least vehicle information and vehicle owner information of the electric vehicle; and
determining, by the wireless charging station based on the vehicle information or based on the vehicle information
and the vehicle owner information, that the wireless charging station has a function of charging the electric vehicle.

5. The electric vehicle wireless charging method according to claim 4, wherein before the obtaining, by the wireless
charging station, attribute information of the electric vehicle, the method further comprises:
when the wireless charging station determines that the electric vehicle has a wireless communication function, and
the electric vehicle is located within a charging range of the wireless charging station, establishing, by the wireless
charging station, a wireless connection to the electric vehicle.

6. An electric vehicle wireless charging method, comprising:

sending, by an electric vehicle, a charging request to a wireless charging station, wherein the charging request
is used to request the wireless charging station to wirelessly charge the electric vehicle, the charging request
comprises a charging time request and a charging mode request, the charging time request comprises at least
one of charging duration requested by the electric vehicle and a start charging time requested by the electric
vehicle, and the charging mode request comprises at least one of a charging rate requested by the electric
vehicle, a charging power requested by the electric vehicle, and management permission requested by the
electric vehicle; and
receiving, by the electric vehicle, wireless charging performed by the wireless charging station on the electric
vehicle based on a charging configuration parameter, wherein the charging configuration parameter is a charging
configuration parameter that is corresponding to the charging request and that is obtained by the wireless
charging station.

7. The electric vehicle wireless charging method according to claim 6, wherein after the sending, by an electric vehicle,
a charging request to a wireless charging station, the method further comprises:
receiving, by the electric vehicle, charging reject information sent by the wireless charging station, wherein the
charging reject information is used to indicate that the charging request does not match charging permission of the
electric vehicle prestored on the wireless charging station, and the wireless charging station rejects charging the
electric vehicle.

8. The electric vehicle wireless charging method according to claim 7, wherein after the receiving, by the electric
vehicle, charging reject information sent by the wireless charging station, the method further comprises:
sending, by the electric vehicle, charging permission request information to the wireless charging station, wherein
the charging permission request information is used to request to change the charging permission of the electric
vehicle prestored on the wireless charging station.

9. The electric vehicle wireless charging method according to any one of claims 6 to 8, wherein before the sending,
by an electric vehicle, a charging request to a wireless charging station, the method further comprises:
establishing, by the electric vehicle, a wireless connection to the wireless charging station.

10. A wireless charging station, wherein the wireless charging station comprises a receiving module, a determining
module, an obtaining module, and a charging module;
the receiving module is configured to receive a charging request sent by an electric vehicle, wherein the charging
request is used to request the wireless charging station to wirelessly charge the electric vehicle, the charging request
comprises a charging time request and a charging mode request, the charging time request comprises at least one
of charging duration requested by the electric vehicle and a start charging time requested by the electric vehicle,
and the charging mode request comprises at least one of a charging rate requested by the electric vehicle, a charging
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power requested by the electric vehicle, and management permission requested by the electric vehicle;
the determining module is configured to: after the receiving module receives the charging request sent by the electric
vehicle, determine that the charging request matches charging permission of the electric vehicle prestored on the
wireless charging station;
the obtaining module is configured to: after the determining module determines that the charging request matches
the charging permission of the electric vehicle prestored on the wireless charging station, obtain, according to the
charging request, a charging configuration parameter corresponding to the charging request; and
the charging module is configured to: after the obtaining module obtains the charging configuration parameter
corresponding to the charging request, wirelessly charge the electric vehicle based on the charging configuration
parameter.

11. The wireless charging station according to claim 10, wherein
the determining module is further configured to: after the receiving module receives the charging request sent by
the electric vehicle, determine that the charging request does not match the charging permission of the electric
vehicle prestored on the wireless charging station;
the wireless charging station further comprises a sending module; and
the sending module is configured to: after the determining module determines that the charging request does not
match the charging permission of the electric vehicle prestored on the wireless charging station, send charging
reject information to the electric vehicle, wherein the charging reject information is used to indicate that the charging
request does not match the charging permission of the electric vehicle prestored on the wireless charging station,
and the wireless charging station rejects charging the electric vehicle.

12. The wireless charging station according to claim 11, wherein
the receiving module is further configured to: after the sending module sends the charging reject information to the
electric vehicle, receive charging permission request information sent by the electric vehicle, wherein the charging
permission request information is used to request to change the charging permission of the electric vehicle prestored
on the wireless charging station;
the sending module is further configured to: after the receiving module receives the charging permission request
information sent by the electric vehicle, send the charging permission request information to a management device;
the receiving module is further configured to: after the sending module sends the charging permission request
information to the management device, receive charging permission response information sent by the management
device, wherein the charging permission response information comprises at least changed charging permission of
the electric vehicle configured by the management device for the electric vehicle; and
the obtaining module is further configured to: after the receiving module receives the charging permission response
information sent by the management device, obtain the changed charging permission of the electric vehicle.

13. The wireless charging station according to any one of claims 10 to 12, wherein
the obtaining module is further configured to: before the receiving module receives the charging request sent by the
electric vehicle, obtain attribute information of the electric vehicle, wherein the attribute information comprises at
least vehicle information and vehicle owner information of the electric vehicle; and
the determining module is configured to: after the obtaining module obtains the attribute information of the electric
vehicle, determine, based on the vehicle information or based on the vehicle information and the vehicle owner
information, that the wireless charging station has a function of charging the electric vehicle.

14. The wireless charging station according to claim 13, wherein
the determining module is further configured to: before the obtaining module obtains the attribute information of the
electric vehicle, determine that the electric vehicle has a wireless communication function, and the electric vehicle
is located within a charging range of the wireless charging station;
the wireless charging station further comprises a connection module; and
the connection module is configured to: after the determining module determines that the electric vehicle has the
wireless communication function, and the electric vehicle is located within the charging range of the wireless charging
station, establish a wireless connection to the electric vehicle.

15. An electric vehicle, wherein the electric vehicle comprises a sending module and a charging module;
the sending module is configured to send a charging request to a wireless charging station, wherein the charging
request is used to request the wireless charging station to wirelessly charge the electric vehicle, the charging request
comprises a charging time request and a charging mode request, the charging time request comprises at least one
of charging duration requested by the electric vehicle and a start charging time requested by the electric vehicle,
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and the charging mode request comprises at least one of a charging rate requested by the electric vehicle, a charging
power requested by the electric vehicle, and management permission requested by the electric vehicle; and
the charging module is configured to: after the sending module sends the charging request to the wireless charging
station, receive wireless charging performed by the wireless charging station on the electric vehicle based on a
charging configuration parameter, wherein the charging configuration parameter is a charging configuration param-
eter that is corresponding to the charging request and that is obtained by the wireless charging station.

16. The electric vehicle according to claim 15, wherein the electric vehicle further comprises a receiving module; and
the receiving module is configured to: after the sending module sends the charging request to the wireless charging
station, receive charging reject information sent by the wireless charging station, wherein the charging reject infor-
mation is used to indicate that the charging request does not match charging permission of the electric vehicle
prestored on the wireless charging station, and the wireless charging station rejects charging the electric vehicle.

17. The electric vehicle according to claim 16, wherein
the sending module is further configured to: after the receiving module receives the charging reject information sent
by the wireless charging station, send charging permission request information to the wireless charging station,
wherein the charging permission request information is used to request to change the charging permission of the
electric vehicle prestored on the wireless charging station.

18. The electric vehicle according to any one of claims 15 to 17, wherein the electric vehicle further comprises a connection
module; and
the connection module is configured to: before the sending module sends the charging request to the wireless
charging station, establish a wireless connection to the wireless charging station.

19. A wireless charging system, comprising a management device, the wireless charging station according to any one
of claims 10 to 14, and at least one electric vehicle according to any one of claims 15 to 18.
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